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-defined hypochondriasis and illness phobia. 2 Hypochondriasis is a 'preoccupation with fears of having, or the idea that one has, a serious disease based on the person's misinterpretation of bodily symptoms' 1 coupled with the persistence of the belief despite appropriate medical evaluation and/or reassurance (disease conviction). In a prospective case-control study of hypochondriasis among US medical out-patients, Barsky et al 3 reported that two-thirds of people still met criteria 4 or 5 years later and that the disorder carried a substantial long-term burden of morbidity, functional impairment and personal distress. The economic effects are considerable, with increased healthcare utilisation in primary care, pathology testing, in-patient services, secondary care services and pensions. [4] [5] [6] [7] [8] Fink et al 6 argued, on the basis of excess healthcare costs alone, that hypochondriasis and the related concept of severe health anxiety must be taken seriously, and diagnosed and treated as a routine. Despite the apparent seriousness and large economic cost of health anxiety, there are relatively few epidemiological studies examining the extent of the symptoms or the associated sociodemographic and health risk factors in the general population. 9 The lack of evidence on health anxiety limits the greater understanding of this condition in the population and restricts the ability for health policy makers to properly plan and fund treatment and prevention services to reduce the overall disease burden. 10, 11 The current study aims to address the paucity of epidemiological data on health anxiety in Australia by investigating data from the 2007 National Survey of Mental Health and Wellbeing (NSMHWB).
Method Sample
The sample comprised 8841 respondents aged between 16 and 85 from the Australian 2007 NSMHWB, representing a response rate of 60%. The survey was conducted between August and December of 2007 and administered by trained lay-interviewers from the Australian Bureau of Statistics (ABS). The survey generated representative estimates of non-institutionalised Australian private households (excluding remote or sparsely populated areas) utilising a stratified, multistage area sampling design. These data were weighted for the gender and age distribution of the Australian population and the younger (16) (17) (18) (19) (20) (21) (22) (23) (24) and older (65-85) age groups were oversampled (higher probability of being selected for the interview) to ensure reliable estimates among these underrepresented age groups. The sample characteristics of the 2007 survey have been described in detail previously. 12 Briefly, the ratio of male to female was approximately equal and 33.5% were aged between 16 and 34, 37% were aged between 35 and 54, and 29.5% were aged 55 and over. The majority of the population were married, employed, possessed no higher education qualification and were born in Australia.
Assessment
The core diagnostic assessment was conducted using the World Mental Health version of the Composite International Diagnostic Interview (WMH-CIDI), 13 a comprehensive lay intervieweradministered structured diagnostic interview. In addition to the assessment of common mental disorders, the 2007 survey contained brief questions to assess the possible presence of health anxiety (see Appendix for assessment items). The questions were not designed to directly assess each DSM-IV criterion required for a diagnosis of hypochondriasis. However, they were designed to match the diagnostic construct of severe and persistent anxiety about serious illness or health problems despite professional reassurance. Lifetime information on health anxiety was collected by enquiring about whether the respondent ever worried a lot about serious illness, despite having reassurance from a doctor or medical specialist. If endorsed, the respondents were asked whether they ever had a period of worry like this that lasted for 6 months or longer. They were then asked if they have 1 Health anxiety in Australia: prevalence, comorbidity, disability and service use Matthew Sunderland, Jill M. Newby and Gavin Andrews Background Health anxiety is associated with high distress, disability and increased health service utilisation. However, there are relatively few epidemiological studies examining the extent of health anxiety or the associated sociodemographic and health risk factors in the general population.
Aims
To provide epidemiological data on health anxiety in the Australian population.
Method
Lifetime and current prevalence estimates, associations between comorbid disorders, psychological distress, impairment, disability and mental health service utilisation were generated using the Australian 2007 National Survey of Mental Health and Wellbeing.
Results
Health anxiety affects approximately 5.7% of the Australian population across the lifespan and 3.4% met criteria for health anxiety at the time of the interview. Age, employment status, smoking status and comorbid physical conditions were significantly related to health anxiety symptoms. Health anxiety was associated with significantly more distress, impairment, disability and health service utilisation than that found in respondents without health anxiety.
Conclusions
Health anxiety is non-trivial; it affects a significant proportion of the population and further research and clinical investigation of health anxiety is required.
Declaration of interest
None.
experienced a period of worry in the previous 12 months and if they were currently experiencing a period of worry about serious illness. For the current study, if the respondent indicated that they experienced a period of worry and that it lasted for at least 6 months, they were defined as having a history of health anxiety. Criteria for current health anxiety were met if the respondent indicated that they were currently experiencing persistent worry about serious illness/health at the time of the interview. (The nature of the design and administration of the 2007 NSMHWB prevented the lay interviewers from making a DSM-IV diagnosis of hypochondriasis, as they were unable to assess differential diagnoses. That is, they were unable to assess whether the illness worries were better accounted for by other disorders such as generalised anxiety disorder (Criterion F, DSM-IV) and whether the beliefs were of delusional intensity (Criterion C, DSM-IV).)
Additional psychiatric diagnoses were made by systematically addressing each DSM-IV criterion for the particular disorder under examination. The disorders that were assessed in the 2007 survey included: major depression, dysthymia, bipolar disorder, agoraphobia, panic disorder, social phobia, generalised anxiety disorder, obsessive-compulsive disorder (OCD) and post-traumatic stress disorder (PTSD). The hierarchical exclusion criteria were applied for a diagnosis of major depression, dysthymia and generalised anxiety disorder. The criteria were assessed using a lifetime time frame, meaning that all questions were prefaced using 'have you ever . . . ' or 'in your lifetime . . . ' and a 12-month or 30-day point prevalence estimate was made by determining whether the symptoms endorsed over the respondent's lifetime were present in the previous 12 months or in the previous 30 days. The diagnostic validity of the WMH-CIDI modules has been examined previously using clinical reappraisal studies, which found that the WMH-CIDI exhibited satisfactory validity when compared with diagnoses made using a semi-structured clinical interview.
14 In addition to the individual diagnoses, aggregate diagnoses were also estimated by combining major depression, dysthymia and bipolar disorder to form the diagnosis of any affective disorder, whereas agoraphobia, panic disorder, social phobia, generalised anxiety disorder, OCD and PTSD were combined to form the diagnosis of any anxiety disorder. Finally, the aggregate diagnosis of depression and anxiety was formed by combining depression (major depressive disorder only) and/or any anxiety disorder.
The 2007 NSMHWB also contained additional screening questions/questionnaires for physical disorders, psychological distress, functional impairment, days out of role and mental health service utilisation. Physical disorders assessed included: asthma, cancer, stroke, gout, rheumatism, arthritis, diabetes, heart or circulatory condition, hay fever, sinusitis, emphysema, bronchitis, anaemia, epilepsy, oedema, hernias, kidney problems, migraine, psoriasis, stomach ulcer, thyroid trouble, tuberculosis and back or neck problems. Psychological distress was measured using the 10-item Kessler Psychological Distress Scale (K10). 15 This questionnaire measures non-specific psychological distress in the previous 30 days with scores that can range from 10 to 50, higher scores indicating higher distress. The K10 has previously exhibited excellent psychometric properties and significant associations with DSM-IV anxiety and affective disorders. [16] [17] [18] [19] Functional impairment or activity limitation was measured using the 12-item World Health Organization Disability Assessment Schedule (WHODAS). The WHODAS measures activity limitation that could be associated with physical illness, mental illness or a combination of both, whereas the K10 measures distress primarily related to mental illnesses such as depression and anxiety. The WHODAS ranges from 1 to 100, with higher scores indicating higher functional impairment/activity limitation. Studies have previously indicated that the WHODAS possesses excellent psychometric properties. 20 Days out of role was measured by asking people to nominate the total number of days in the previous 30 that they were unable to work or carry out their normal activities because of their health. Finally, mental health service utilisation was measured by asking respondents to indicate whether they sought help for a mental health problem in the previous 12 months from their general practitioner (GP) and/or a mental health specialist.
Analysis
Estimates for the total population and stratified by age and gender were calculated for both lifetime and current point prevalence of health anxiety. Multivariate logistic regression was used to assess the sociodemographic and health risk factors associated with health anxiety. The frequency of individual comorbid conditions was calculated for those with and those without health anxiety. Lifetime comorbid conditions were matched to the lifetime presence of health anxiety and 30-day comorbid conditions were matched to the current presence of health anxiety. Univariate logistic regression was used to estimate the odds of having a comorbid condition given that a respondent had health anxiety compared with a respondent who did not. The mean number of comorbid conditions was estimated and compared between those with and without health anxiety using Poisson regression, as suggested for the analysis of highly skewed count data. Finally, mean levels of distress, impairment, days out of role and health service utilisation were compared between those with and those without health anxiety using Poisson regression and w 2 analysis. To account for the bias associated with the complex sampling design, all point estimates were weighted and variance estimates were adjusted using a balanced repeated replication technique. 21 The SUDAAN statistical software package for Windows was used for all analyses. 22 
Results

Prevalence
Of the total Australian sample studied, 5.7% (s.e. = 0.31) have met criteria for health anxiety at some point in their life, as determined by the screening questions. A total of 4.2% (s.e. = 0.24) experienced health anxiety in the past 12 months and 3.4% (s.e. = 0.25) were currently experiencing health anxiety at the time of the survey. Approximately 60% of people who experienced health anxiety at some point in their life currently had health anxiety at the time of the survey. The lifetime and current point prevalence estimates for health anxiety stratified by age and gender are presented in Table 1 and Table 2 respectively. The prevalence of health anxiety appears to peak in middle age at 7.4% before declining by approximately a half in old age. Female respondents had, on average, slightly higher albeit non-significant lifetime and current prevalence estimates in comparison with male respondents.
Sociodemographic and health risk factors
The multivariate logistic regressions examining sociodemographic and health risk factors for lifetime and current health anxiety are presented in Table 3 . Age was a significant predictor in the model for both lifetime and current prevalence; however, the individual pair-wise comparisons of the age bands (using 16-24 as the reference) resulted in no significant differences, as demonstrated by the inclusion of 1.00 in the 95% confidence intervals around the odds ratios. There were few other significant sociodemographic predictors of lifetime and current health anxiety except for employment status, with those not in the labour force having a greater probability of experiencing health anxiety in comparison with those currently employed. Of the health factors, comorbid physical conditions and smoking status were strong predictors of health anxiety. As demonstrated in Table 3 , respondents who experience at least one physical illness were 4.67 times more likely to meet criteria for current health anxiety in comparison with respondents who were relatively healthy.
Comorbidity, distress, impairment and health service use The associations between health anxiety and other comorbid mental health conditions are presented in Table 4 . The univariate logistic regressions indicated that respondents with health anxiety were significantly more likely to experience any comorbid condition in comparison with respondents without health anxiety. Indeed, bipolar disorder, agoraphobia, panic disorder and generalised anxiety disorder were some of the more likely Table 5 , levels of non-specific psychological distress, functional impairment/activity limitation, disability days and mental health service use are all significantly elevated in respondents with health anxiety. Respondents with health anxiety had a mean K10 score of 22.67, a score that is consistent with high to severe levels of psychological distress. 16, 23 Indeed, respondents with health anxiety indicated that they were unable to work or conduct their normal activities for approximately 8 days in the previous 30, which represents a fourfold increase when compared with the remainder of the population.
Discussion
Main findings and comparison with findings from other studies
The results of the current study provide an impression of how health anxiety affects the Australian general population. Approximately 6% of the population has experienced health anxiety at some point in their life and 3.4% had health anxiety at the time of the interview. The prevalence rate of health anxiety is non-trivial considering that this rate is similar to the lifetime prevalence of generalised anxiety disorder, panic disorder and PTSD. 12, 24 There appears to be a significant trend across age, with the lowest prevalence observed in the young and old age groups, whereas the prevalence rate peaked in middle age. The peak of health anxiety in middle age could be explained by the onset of many chronic conditions at this time. This is further supported by a strong association between comorbid physical illness and health anxiety as evidenced by an odds ratio of 4.67. Consistent with a previous study by Bleichhardt & Hiller, 9 there were few other significant sociodemographic and health predictors, with only employment status, comorbid physical conditions and smoking status significantly predicting a diagnosis of health anxiety. One of the more compelling findings of the current study was that levels of comorbidity, distress, functional impairment, disability days and mental health service use were all significantly higher among respondents with health anxiety. This finding further confirms the conclusion drawn by Fink et al 6 that health anxiety concerns must be taken seriously and diagnosed and treated as routine in order to reduce the unacceptable level of disease and economic burden.
The prevalence rate of health anxiety in this study is consistent with previous findings from population and primary practice samples (e.g. 7.7% in Noyes et al 25 ) , but are higher than other estimates from population-based studies (e.g. 0.58% in Martin & Jacobi 26 ). The discrepancies in prevalence estimates across studies may have been influenced by various methodological differences, including interviewer type (lay v. clinically trained interviewers), assessment measures and differing definitions of 4 OCD, obsessive-compulsive disorder, PTSD, post-traumatic stress disorder. a. Percentages were weighted for the Australian population; mean number of disorders compared using Poisson regression. A diagnosis of 'any disorder' was made if at least one mental health or physical disorder was present. a. Service use measured using binary (yes/no) variable indicating whether the respondents sought help from a general practitioner (GP) or specialist mental health clinician for a mental illness in the past 12 months; frequencies of those who used services were calculated and compared using chi-squared analysis.
health anxiety. In the current study, health anxiety was defined as experiencing illness worries lasting for at least 6 months that persisted despite appropriate (self-reported) medical reassurance. This construct closely concords with broader definitions of health anxiety used in the literature (see Asmundson et al 2 ). Commonly used terms include 'abridged form of hypochondriasis' 'subthreshold hypochondriasis' and 'illness worry' (see Gureje et al 27 ) , and are more prevalent than DSM-IV-defined hypochondriasis, which appears relatively rare and difficult to diagnose due to strict inclusion criteria. [27] [28] [29] Indeed, the broader definition of health anxiety used in this study potentially identified individuals with DSM-IV-defined hypochondriasis as well as individuals with subthreshold or less severe health anxiety who may fail to meet all the criteria yet remain significantly distressed and impaired. Kessler et al 30 defended the recognition and diagnosis of mild or subthreshold mental disorders stating that they can be early signs of psychopathology that further develop into severe disorders with multiple comorbidities. However, at this stage there is no conclusive evidence suggesting that subthreshold cases of health anxiety progress further to the more severe concept of hypochondriasis. The current study provides evidence of the validity of the broader health anxiety diagnostic construct since those who experienced health anxiety were significantly more distressed and impaired in comparison with those who did not meet criteria and therefore may benefit from treatment. Indeed, the mean level of psychological distress identified in respondents with health anxiety was consistent with previous mean K10 scores found in respondents with a DSM-IV diagnosis of affective and anxiety disorders. 31 Individuals with health anxiety reported significantly more days out of role due to disability, totalling approximately 8 in the past 30 days, which denotes significant disability and loss of quality of life. This important finding was identified previously by Bleichhardt & Hiller, 9 who concluded that severe health anxiety (observed in 6% of their sample) considerably reduced healthrelated quality of life and increased health service utilisation. These findings suggest that further research is required to examine the validity of this construct and determine whether classification and recognition of hypochondriasis or severe health anxiety can be improved for the upcoming revision of the DSM.
Those with current health anxiety were shown to utilise mental health services at a significantly higher rate than those without health anxiety, as approximately a quarter of individuals with health anxiety reported seeing a GP in the past 12 months for a mental health problem. This finding indicates that many people with health anxiety are more likely to seek help and treatment for their disorder or a related condition. Unfortunately, this result also indicates that the same proportion of individuals with current health anxiety have failed to receive effective treatment or satisfactory professional help and therefore may remain in various health services for a long time without significant improvement. Conradt et al 32 (p. 137) wrote 'the disorder has a major impact on interpersonal relationships, in general, and on the doctor-patient relationship in particular . . . resulting in consultations that are experienced by both doctor and patient as frustrating and unsatisfactory'. The current study was not able to examine the effectiveness of treatments received by respondents with health anxiety nor was it able to examine the number and length of time spent in various health services. In addition, it is hypothesised that many respondents with health anxiety will seek treatment pertaining to a physical rather than a mental condition but the specific detail regarding physical consultations was not available and hence the current results perhaps represent an underrepresentation of total health service utilisation. Future research must examine these issues if any significant improvements in treatment and prevention of health anxiety are to be made.
Limitations
The interpretation of the findings should be made while considering some limitations of the current study. Despite examining a representative sample of the Australian population, the current study analysed retrospective self-report to estimate the prevalence of lifetime health anxiety. Previous studies have demonstrated that recall bias can significantly influence the prevalence estimates generated from retrospective designs and therefore caution must be taken when interpreting the current results. 33, 34 However, data from longitudinal prospective studies on health anxiety, which are theoretically free from recall bias and could provide some indication of over-or underestimation of prevalence, are currently unavailable. Further research is required to investigate the influence of self-report and recall bias on the prevalence estimates reported in the current study.
A secondary caveat of the current study was that the diagnostic status of health anxiety was evaluated utilising brief screening questions rather than systematically addressing each diagnostic criterion required by the DSM-IV, therefore precluding the ability to strictly examine DSM-IV-defined hypochondriasis. The screening questions did not allow for an assessment of whether differential diagnoses (such as generalised anxiety disorder) better accounted for participants' illness concerns (Criterion C and Criterion F in the DSM-IV). Therefore, the prevalence rates found in this study may reflect in part 'true' primary DSM-IV Axis I diagnoses of hypochondriasis, as well as hypochondriacal concerns that are better accounted for by other Axis I disorders. Regardless of whether the illness concerns are attributed to a primary disorder of hypochondriasis, subthreshold hypochondriasis or secondary to other Axis I disorders, our results indicate that these symptoms are prevalent, debilitating and associated with high mental health service use, indicating the need for treatment and recognition of this condition.
Third, the assessment of DSM-IV Criterion B for hypochondriasis, illness worries persisting despite appropriate medical reassurance, was based solely on participants' subjective and retrospective self-report, and not validated by a health professional. This may have potentially overinflated the prevalence estimate of health anxiety by encouraging positive responses, suggesting the estimates should be interpreted with caution.
Implications
The current study represents the first population-based epidemiological data for health anxiety in the Australian population. The main findings of the study suggest that the prevalence of health anxiety is non-trivial, there are few sociodemographic predictors and only comorbid conditions and current smoking status are significant health predictors of health anxiety. Individuals with health anxiety are at higher risk for many comorbid anxiety and affective disorders and they exhibit significantly more distress, functional impairment, disability and mental health service utilisation. In short, health anxiety is a disabling condition and requires further research and clinical attention. 
